of this Sub-Section, my Presidential Address was on the subject of the treatment of cancer of the rectum with radium.' My experience was then limited to the treatment of fifteen cases, over a period of less than three years. On that occasion I showed two cases. One was that of a woman, aged 37, who had been treated in April, 1926 (for a fixed inoperable, annular growth) by colostomy followed by perineal exposure and interstitial radiation with needles. A fibrous structure had followed radiation; the patient had gained nluch weight and was in good health. She remains in excellent health without sign of recurrence, four years after treatment, and has been shown to-day. This case is, I submit, evidence, on the one hand, that adenocarcinoma of the rectum is not always radio-resistant, as has been asserted by some workers, and on the other, that, when surgery is regarded as hopeless or inadvisable, radium can, for the favoured few, produce apparent cure.
recurrence and the colostomy was closed. A fatal result followed a halmorrhage from the area of anastomosis. The original site of the growth was carefully examined by Dr. Dukes. New epithelium had grown over the diseased area and no evidence of carcinoma could be found. At that time I regarded a preliminary colostomy as indispensable.
Since then I have treated several cases of this type without colostomy, and some with complete success up to date. One of these is shown to-night. I have emphasized these two cases because they exemplify the possibilities of radium with the operable and the inoperable growth.
Increased experience has, however, demonstrated that, though such favourable results are possible, the percentage of failures in operable growths does not justify treatment with radium in preference to surgery in the present state of our knowledge, unless surgery is contra-indicated on general grounds, or the patient is unwilling to submit to colostomy and excision. Although at the present time I have treated over a hundred cases of carcinoma of the rectum with radium, during a period of five years and a half, I still feel that I require much more experience before I can express definite opinions as to methods which should be adopted, or as to results which may be anticipated. It may, however, be uselul, in reviewing results, to record some impressions.
Most of us who have worked with radium for carcinoma of the rectum realize that the difficulties of approach are a great stumbling block. If surgical access is easy there must be good reason for preferring radium to radical surgery. If there are no special reasons for not recommending surgery, then we must show good reasons for advising radium.
The Operable Case.-The strongest argument that could be used for radium in a case considered suitable for radical operation on both local and general grounds would be a reasonable prospect of destruction of the growth, with restoration of function of the rectum and without expectation of recurrence. In other words, we must be able to destroy the growth and not leave a rectal stricture of serious degree, and we must avoid a colostomy, or be able to close it, at the conclusion of treatment. This can be done, and I have treated a few cases successfully in this way, but I am quite unable to promise freedom from recurrence.
On the other hanld, some cases of the operable type which seemed to offer equally good prospects have either responded and relapsed, or failed to respond appreciably to radium, and have been submitted to radical surgery after radium treatment. How far radiation previous to radical surgery is a factor in prevention of subsequent recurrence cannot be stated, but it is a matter for future consideration.
The recent work of Dr. Cuthbert Dukes on the classification of rectal growths examined after excision, published in the British Journal of Surgery, raises an important point with regard to the treatment of an early operable growth. Dr. Dukes's figures, based on a hundred cases, appear to show that there is no danger of lymphatic spread in an "As" or " B " case, and therefore that local resection may be all that is needed for a radical cure. (I should explain that an " A" case is one in which the growth has not begun to infiltrate the muscular coat, a ' B " case one in which the growth has infiltrated the muscle but not passed beyond it, and a " C " case one in which the perirectal tissues are involved). Local resection may be accomplished, under the most favourable conditions, with restoration of function and without a serious stricture or a permanent colostomy. If this procedure should be established as surgically sound in regard to risk of recurrence, it would be necessary to promise a high percentage of success with radium if radiation is to be given preference. At the present time this promise cannot be made. Nevertheless the temptation to treat a small early growth in the infraperitoneal portion of the rectum by radiation is very great when one has seen such growths melt away and leave no disability behind, and when there are possibilities for subsequent surgery if radium fails. This temptation is increased if the growth is so accessible and so small that it can be adequately dealt with, either per vaginam or intrarectally, and further, must often appeal to the patient if the patient is given the choice.
It sometimes happens that an operable growth which has been treated without a colostomy retrogresses up to a point and then appears to remain stationary owing to chronic sepsis. This is illustrated by the case of a woman with a growth on the anterior wall of the rectum, treated at St. Mark's Hospital, by vaginal radiation, without colostomy. Response was inadequate and a second treatment was carried out by vaginal radiation with needles and intrarectal seeds two months later. No appreciable change followed after three months and I excised the rectum. Dr. Dukes reported that in his opinion the case would have been completely cured if it had been left a little longer, because there was practically no carcinoma left and the few carcinoma cells that were found were disintegrating. The general micro-scopic characters were those of a chronic inflammatory ulcer. Before treatment a section showed that the growth was a typical adenocarcinoma. It is probable that this case would have been cured with radium in reasonable time if a colostomy had been done in the first instance.
The Inoperable and Border-line Case.-Individual standards as to operability vary, and therefore the border-line case cannot be defined, but there is general agreement in defining the advanced inoperable case, the large fixed annular growth, which has infiltrated through the rectal wall in all directions. How far can these cases be helped with radium, what are the chances of doing more harm than good?
It is not possible to discuss this subject fully in the time at my disposal. We all recognize that after colostomy, in the absence of liver metastasis, both the general and the local condition of the patient improve in the great majority of cases.
If colostomy is followed by radiation treatment it may not always be easy to say whether general and local improvement is the result of radiation, or colostomy, or both. My experience has shown, even in cases which have been submitted to colostomy some months previous to radiation, that rapid and marked general improvement follows radiation, even in the absence of any marked local changes. In a small percentage of inoperable cases the growth ceases to be active after radiation, and when it has been effectively barraged, is destroyed and transformed into a fibrous stricture. The outstanding problem is to secure adequate and uniform radiation. To effect this a combination of methods is sometimes necessary, and often more than one treatment is required. At the time of colostomy, if the growth extends above the peritoneal reflexion, it is essential to treat this portion from the abdomen either with radon seeds or radium needles; the former are safer and the latter, I think, more efficient. The glandular area in the mesorectum is treated at the same time. Subsequently, if the growth is also infraperitoneal, this portion is dealt with in a variety of ways according to the extent and situation of the growth, either by posterior barrage, vaginal radiation, intrarectal seeds, perirectal needles, or by a combination of these methods, sometimes with the assistance of the intrarectal tube.
Very large and advanced growths should not be dealt with by the posterior open operation. The risks of perforation and secondary sepsis are considerable, and the prospects of cure too remote. In these cases great relief is often obtained from perirectal and intrarectal attack. I have described these methods fully elsewhere.'
One example of combined treatment may be cited. A masseur, aged 37, came under observation in October, 1928, with a large annular cauliflower growth, which was mainly intraperitoneal and completely filled the rectum. It was evident that growth had been very rapid. The patient had lost weight rapidly and looked very ill. He was treated by colostomy and abdominal radiation, with needles to the upper portion of the growth. Three weeks later the main portion of the growth was attacked by perirectal needling and intrarectal seeds, and three months later the anterior portion of the growth was treated with perirectal seeds, the total dose of the combined treatment being 15,412 mgm. hours. At the present time, eighteen months after treatment, the patient is remarkably well, having gained much weight. The rectum is extensively fibrosed, and it is not possible to say if any growth remains.
The prognosis of a rapidly growing cauliflower growth in a man, aged 37, is extremely bad, and I am certain that this patient would not be alive and well to-day but forbis radiation treatment.
Conversion of Inoperable into Operable Cases.-In several instances an inoperable or border-line case has been treated with radium with such marked improvement that a radical incision bas been carried out subsequently. I may mention two cases in which a perforation through the posterior vaginal wall was present at the time of radiation. In both cases the perforation healed, the growth became smaller and less fixed. Both patients are in good health after excision, and one has survived four years.
The Border-line Case.-In view of these experiences it would seem that tlle border-line case, i.e., the doubtful case as regards radical operation, provides a useful -perhaps the most useful-field for operation, either as a forerunner of excision, or, in some instances, with a prospect of cure.
Abdominal Radiation.--I first attempted to treat high rectal growths with radium through the abdomen in January, 1928. My first case has been shown to-night. The following is a brief history of it:-L. C., a postman, aged 44, was admitted to hospital in January, 1928, with an annular growth at the junction of the pelvic and perineal portions of the rectum and fixed to the base of the bladder and to the sacrum. The abdomen was opened and the growth barraged with nine needles containing a total of 20 * 5 mgm. of radium left in position for 115 hours (2,357 mgm. hours). The pelvic colon was fixed outside the abdomen in preparation for colostomy. The patient, however, with a liberal supply of paraffin, continued to evacuate his motions per anurn with comfort after the radium was removed, so that the opening of a colostomy was postponed and in the end was never carried out. No replacement operation was performed and the skin closed over spontaneously.
I
The patient returned to work soon after discharge from hospital and since then has remained in uninterrupted good health (now 2i years).
Sigmoidoscopy shows a narrowed lumen but no evidence of growth. The bowels act normally and regularly. The site of the original colostomy wound shows no evidence of hernia.
I wish that I could show other cases as good. Still, there are others in which wonderful improvement has been made. The growtlhs in several instances have shrunk and ceased to grow, and the general condition of these cases is remarkably good.
In all I have treated twenty-six cases by the abdominal route. The method is not without risk. I have lost one case from peritonitis. The efficiency of the radiation depends on the extent of the growth and the presence of adhesions. It may be fairly easy to define the limits of the growth, and to secure a uniform barrage, or it may be impossible to define the growth accurately and be sure that the malignant area has been encircled, or to avoid puncture of the lumen. In some cases it may be possible to pass a rectal tube through the lumen of the growth from below and so to assist both the definition of the growth and the insertion of radium.
Great care is required to avoid puncture of the lumen and establishing a track between the peritoneal cavity and the bowel, especially when using needlesa track which soon becomes enlarged from radio-necrosis. This is more likely to occur with needles than with seeds. The method of insertion of the needles will vary according to the position and extent of the growth and I will illustrate this later.
The first stage of the colostomy is carried out at the conclusion of the radiation. It is not essential to drain the peritoneal cavity when seeds are employed; in most of the cases drainage has not been carried out. If needles are employed, drainage is essential and packing off of the radiated area with rubber tissue is advisable. The strings attached to the needles are brought up to the adominal wall but buried beneath the skin. When needles are employed it is advisable, if possible, to delay a colostomy until after their removal (from five to seven days later). When seeds are used, the colostomy can be opened whenever necessary. The employment of needles in supraperitoneal growths is a more formidable but probably a more efficient procedure. Their great disadvantage is that they require to be removed, and that they entail a risk of peritonitis. Usually they come away readily when the strings are pulled on, but occasionally it is both necessary and advisable to reopen the abdomen. In view of the fact that the radium sets up a mild peritonitis, and results in a discharging sinus, the latter procedure is not without risk. I employ rubber sheeting with Coffey's gauze-wick drains to pack off the radiated area until the needles are removed, so as to avoid risks from leakage and the danger of adhesions to the small gut.
If it could be shown that radiation with seeds could be made as efficient as radiation with needles there would be no question that seeds should be preferred.
Up to the present the best results with abdominal radiation have been secured with needles, which is no doubt due to the constant intensity, as opposed to the diminishing intensity of the emanation. Immediate results with seeds have been promising at first, but have been either incomplete or followed by relapse. No serious complication or fatal case, however, has followed intra-abdominal radiation of the growth with seeds. When they are available I use needles filtered with 0*8 mm. of platinum within the abdomen.
Recurrence followving Radiation.-In all branches of surgical radiation it happens, unfortunately, that cases of apparent cure relapse, or that a tumour shrinks to small proportions and then resumes active growth. Such results no doubt will become less frequent with increased experience. So far as my own experience goes, a recurrence is more likely to follow after the use of radon seeds than after that of needles, and it is probable that the diminishing intensity of radon, as opposed to the constant intensity of radium, is the causal factor. It may be possible to overcome the factor of diminishing intensity by reinforcement, i.e., by adding additional radon at short intervals, which can be done in certain situations, especially when general anesthesia is not required. Another method is to combine intrarectal seeds with perirectal needles, a method which minimizes the loss of intensity, though it does not give a uniform intensity. In several instances, when retrogression of the tumour has appeared to be complete (or neawly so) and recrudescence has followed, radiation has been repeated (in a few cases more than once) but in most instances the result has not been very satisfactory.
Without doubt, primary radiation increases radio-resistance to secondary radiation. IZelapses following apparent success become more noticeable as the number of cases increases. It is evident that if we are to make further advance we must improve technique and explore the possibilities of radium in combination with X-rays, lead selenide, etc., more fully. I wish, in conclusion, to make a few general observations. It is not unlikely that with increased experience I may modify these views. I do not wish to be dogmatic; no one who works with radium can be so.
(1) In young people, in increasing ratio from the age of 40 years onwards, rectal carcinomas grow rapidly, metastasis occurs early and the end-results of radical surgery are not good. An actively growing carcinoma in a young subject responds well to radium, far better than does a slow-growing carcinoma in an elderly subject, but evidence as to end-results, in comparison with those of surgery, is not available.
(2) If a growth is adequately barraged with radium and shows little evidence of retrogression after two months, it is probably useless to repeat radiation. On the other hand, if the growth responds to radium and retrogresses, though it fails to disappear completely, further radiation is indicated, on the ground that tne dose has been insufficient in respect of amount, time, or distribution.
(3) Secondary radiations are less likely to produce a good final result than an adequate primary radiation, and are more likely to produce pain of a neuralgic type which may be very severe and may last for long periods.
(4) When the growth has been exposed by open operation, an overdose may result in perforation of the bowel, with secondary sepsis, and when healing takes place it may be followed by excessive fibrosis and con3equent stricture.
(5) The criteria of a correct dose are (i) absence of sepsis, (ii) a well-marked radium film, (iii) rapid resolution of growth, (iv) restoration of normal epithelium, and (v) limited fibrosis.
(6) Radon is less efficient than radium, but is valuable within the abdomen and within the lumen of the rectum.
(7) Apart from the possibilities of cure, radium has its value in improving both the local and general conditions of an inoperable case, so that, in some instances, operation, with prospect of a cure, becomes possible. In cases of local recurrence after excision it is an asset of great value, especially if the recurrence is treated early. It gives help to those who are beyond surgical help, and in moderate doses, has a remarkable tonic effect on the general health.
To secure a low mortality and low recurrence rate for excision of the rectum (that is to say, lower than the average) requires either a careful selection of cases, or very special experience and skill.
The treatment of cancer of the rectum with radium is still in the nursery stage. Time will show whether selection, combined with increased experience and skill, will vastly improve results in radiumtherapy, or will reveal that radium is too capricious a master, and too seldom a servant, to be reckoned with as a serious fighting factor in the campaign against cancer. Research on radio-resistance and methods of sensitization is an urgent need. It is not enough to say: " Here is a cancer of the rectum; let us excise it, or let us use radium." We ought to have an index of sensitivity and a corresponding dose index, and we ought to develop a technique that allows no uncertainty in the application of the indicated dose. For help on these lines we must look to the physicist, the biochemist and the pathologist. When we consider hom long it has taken to develop the high technical standard which now exists in abdominal surgery--so high that Lord Moynihan has said we can hardly hope to advance it much further-we ought not to be downhearted.
Medicine in recent years has advanced by leaps and bounds. The biochemist has come to the aid of the physician, who no longer depends on his stethoscope or microscope for diagnosis. The physician can classify enlarged livers and spleens without the help of the surgeons. Is it too much to hope that the " big five " medicine, surgery, pathology, biochemistry and physics-will, by team work, enable the radium worker to conduct his practice on a strictly scientific basis rather than empirically?
I can hardly doubt that, if brilliant results can be secured with radium in a small percentage of rectal carcinomas, further research, increased experience, better technique and greater skill will reduce the failures and add to the successes.
Dr. Lacassagne (Paris): With regard to the principles and practice of the Radium Institute of Paris in the treatment of rectal cancer, I am not able to bring forward any new facts. My opinion, as already published several times, is still, unfortunately, unchanged. Neither the present methods of radiumtherapy, nor the older ones, have enabled us to bring about the cure of rectal cancer, which seems to us still to be a matter of surgery.
The number of patients treated during the last ten years by the medical staff of the Radium Institute, under the direction of Dr. Regaud, may appear to be rather small; there were only about fifty cases. Most of these were very far advanced, so far, indeed, that extirpation was out of the question from the very first. But this number, intentionally limited, was sufficient to allow of our making a conscientious trial in a number of patients of each of the principal methods of radiotherapy.
Of these fifty cases of adeno-epithelioma of the rectum, some have been treated by older methods of curietherapy, either by intracavitary tubes of radium, by the use of moulds, by that of specially constructed balloon distensors, or by intrarectal or transperineal radium-puncture. For other patients, roentgentherapy, radium-surgery according to the method of Neumann and Coryn and finally curietherapy at a distance, with a bomb of four grms. of radium, have been tried.
This does not mean that no progress has been realized. Whereas the older methods of curietherapy by intrarectal foci or by radium-puncture have never produced any improvement and sometimes have even given the impression that the patient's condition has been made worse, the present methods relieve pain and may prolong life.
Two of our patients seem now to be completely cured, one eight, and the other four, years after treatment. I must add, however, that this good result has only been obtained with the help of surgery. One of these patients is a man, treated by X-rays in 1922, who had to be operated upon by the perineal route six months later on account of a local recurrence. The other is a woman who had a perirectal application of radium after a sacro-coccygeal excision; the irradiation was followed three months later by a perineal amputation, and a microscopical section of the excised tissue shows the persistence of cancerous cells.
The failure of radium treatment alone to effect a cure in these cases confirms the opinion we have always maintained as to the low radio-sensitivity of adenocarcinomas, especially adenocarcinomas of the rectum. How otherwise can we explain the difference between the results obtained by radiotherapy in the treatment of epitheliomata of the rectum on the one hand and of the cervix uteri on the other, when the conditions and possibilities of treatment are so much alike? This difference is the more striking when we remember that, from the beginning of radiotherapy, even with defective procedures, cures of epitheliomata of the cervix uteri were sometimes obtained : in fact the radiotherapeutic treatment of these cancers is now, beyond doubt, the most satisfactory method.
Owing to these facts, at the Radium Institute of Paris, surgery is still the line of conduct adopted in the treatment of rectal cancer. Radiotherapy is employed as a palliative in inoperable cases and then only by roentgentherapy or by curietherapy at a distance.
Mr. Stanford Cade: At the present stage of radiumtherapy it must be admitted that for cancer of the rectum and colon, a correct surgicl excision gives the patient as good a chance of cure as can be hoped for. As, however, a similar statement was true for cases of buccal cancer about six or eight year.3 ago, it is not unreasonable to believe that with advancement of knowledge and with improved technique the position may be altered within the next few years.
The first problem that presents itself for consideration is the selection of cases suitable for radium treatment. The points which influence the decision are: (1) Operability: (2) general condition and age of the patient; (3) the possibility of avoiding colostomy.
When all operable cases in patients otherwise fit and suitable for operation are excluded, one is left with the following types of case: (1) The frankly inoperable cases in which the disease is irremovable by surgical methods;
(2) the operable cases in which, on general grounds, operation is contra-indicated; (3) cases in which the patients refuse colostomy; (4) cases in which pre-operative irradiation may be considered desirable. The most important points in connection with radium treatment of the rectum are bound up with the physical aspect of radiumtherapy and the biological effect of radiation on neoplastic tissues. In this particular anatomical situation the difficulties are numerous but not unsurmountable; radium burns are more difficult to avoid because the dosage necessary to produce retrogression of the disease is very near the AUG.-SURG. 2 * limit of tolerance of the normal tissues. The cardinal points to be considered are:
(1) The type of irradiation; (2) the method of irradiation; (3) the technique.
Type of Irradiation.-It is essential in this group of cases to administer pure gamma therapy. It is understood that secondary beta radiations are of necessity given off in the tissues when a multiplicity of radium foci are used interstitially. This however has no bearing on the statement that an attempt to deliver gamma rays is to be made, if improvement in results is to be anticipated. Filtration or screenage is therefore of utmost importance. It is the practice in Westminster Hospital to use needles with O* 8 mm. of platinum for the treatment of rectal cancer. The increased filtration is necessary in order both to avoid necrosis and to increase the period of irradiation. With increased platinum screenage a larger quantity of radium in relation to the volume of tissue to be treated can be employed.
Method of Irradiation.-It is recognized, chiefly thanks to the work of Dr. Lacassagne and his collaborators, that a cell submitted to irradiation varies in radiosensitivity according to its nature, its stage of development, the presence or absence of mitosis, and its secretory activity. To ensure sterility of the neoplastic cells, or more than temporary inhibition of growth, it is necessary to submit the cell to irradiation of a minimal strength during a certain period of time. There is therefore a threshold of intensity and a threshold of time which, if not reached, means failure in obtaining retrogression of the disease. The application of this conception of radium therapy to cancer of the colon and rectum has led to prolonged periods of treatment-up to ten days in interstitial methods, from two to four weeks in surface methods and six weeks in teletherapy.
From clinical experience it appears that uniform intensity is desirable, both to achieve a greater permanency of results and to decrease the number of primary failures. Uniform intensity can be achieved by the use of a radium salt. The use of radon or emanation is not compatible with uniform intensity. It detracts greatly from the advantages claimed for the use of radon seeds. Seeds, however attractive on economical grounds and in spite of their mechanical advantages of introduction and their apparent ease of distribution, lack the essential of uniform intensity.
The technique of irradiation varies with the site, the extent and the type of growth. It also depends upon the general health of the patient, the presence of obstruction and the object in view-i.e., palliation, or attempt at cure. The planning of the correct treatment requires experience in radiumtherapy and facilities to carry out the various-methods.
Colostomy.-The question of colostomy is important in so far as radiumtherapy is the only method of treatment of cancer of the rectum which offers the possibility of avoiding colostomy in selected cases.
Colostomy can be avoided in growths situated in the ampullary and anal portions of the rectum if the growths are early, not extending more than half way round the circumference of the bowel. In patients with annular growths colostomy is unavoidable, and in the supra-ampullary variety it is an essential step of the treatment. As a temporary measure colostomy is of great value in the treatment of most cases, specially in the rectosigmoidal types. For therapeutic reasons colostomy is desirable to free the irradiation area from sepsis and irritation. An indirect advantage of colostomy is that the laparotomy offers an additional method of access both to the growth and its lymphatic connections.
Technique.-The cavitary method of insertion of radium into the lumen of the bowel is the least satisfactory. It can only be advised as a palliative measure in otherwise unsuitable cases. Temporary arrest of the disease can be achieved occasionally, but this method is not to be selected if interstitial irradiation can be carried out and can be replaced by intrarectal needling. The interstitial method is applicable in a variety of ways: by the perineum in anal or low rectal growth, vaginally, after resection of the coccyx, or transperitoneally in high situated lesions. The position of the growth and its extent dictate the choice of approach.
Surface treatment is limited in its usefulness to anal growths involving the perineum; it is also applicable to the inguinal glands and to recurrences after operation.
Telecurietherapy, or " treatment by the bomb," is at present under trial; it is too early either to recommend or to condemn this method. Quick, in New York, considers it the best form of radiumtherapy in this situation. One of the advantages of this method is the multiplicity of ports of entry that can be used. Four or five ports of entry will enable a total of from three to four hundred grm. hours to be given in about six weeks time.
Pre-operative irradiation is advisable in border-line cases, providing the irradiation is correctly carried out and the operation is not delayed beyond three weeks after irradiation. Delay, in the hope of obviating the operation altogether, is bad, as it renders the operation more difficult to perform, convalescence is definitely prolonged and healing is delayed.
Resutlts.-In analysing the results of treatment it is necessary to consider separately the immediate and the ultimate results. My observations are based upon twenty-eight cases.
Immediate Resutlts.-The rectum presents certain peculiarities in its response to irradiation which are only very rarely observed in other situations. It is occasionally seen that, although correct irradiation has been carried out, there is no obvious reaction. This absence of response is of very bad prognosis, it indicates a peculiar radio-resistance of the tumour which at present is unexplained. It accounts for the primary failures, as distinct from recurrences or partial or incomplete reactions. It is this group of cases which has led to the belief that rectal cancer is unsuitable for radium treatment. Histologically and clinically these cases are indistinguishable from radio-sensitive growths which respond well to treatment. Attempts at radiosensitization of the tumours by various means have met with no success up till now.
With the exception of this group, the normal reaction to irradiation is rapid at d very obvious. From ten to fourteen days after irradiation the lesion is seen to be covered with a thin layer of white fibrinous exudate, firmly adherent to the surface. In the cauliflower variety the mass is reduced in size: in the ulcerative variety the surface of the ulcer is smooth, clean, and shallower. Evidence of healing is seen at the periphery. Pain is remarkably diminished and hmorrhage has stopped. On digital examination, slight mobility of the rectum is noticed and the bulk of the tumour is diminished. A month or six weeks after irradiation fibrosis is noticeable. The wall of the rectum is harder, and less elastic. In successful cases cauliflower' masses have disappeared and ulceration is greatly diminished or healed. In a number of cases which respond slowly to the treatment, the disease retrogresses to a certain point and then remains stationary. Ultimate Resutlts.-In a small percentage of cases there is no obvious sign of disease and patients remain well up to three years and a half afterwards. In a large number of cases distressing symptoms are eliminated, palliation from haemorrhage and pain is obtained and discharge is diminished. The growth, although still present, seems to be inactive and stationary. Metastases are late in developing and patients appear to be in good health, with no progress of disease locally, although they are still bearers of rectal cancer. But the rectal lesion is different from that in the non-treated case, in that it has lost its malignant characteristics and is of slow growth.
Douglas Quick during a period of twelve years observed and treated 710 inoperable cases, with a survival of 150 patients, some of them for periods varying from three to eight years.
Amongst my twenty-eight personal cases, the majority were failures. *A few outstanding successes however are encouraging. One patient is free from disease without a colostomy, two patients are free from any evidence of disease after one and three years respectively. In five cases perineal excision was performed after irradiation, although they had been inoperable when first seen. In one of these the patient died from sepsis seven days after operation; in the other four the patients are alive and apparently well.
Abdominal irradiation presents a slightly higher operative risk than other methods, but the results are encouraging.
For cancer of the rectum, radium treatment may be the method of choice in the future, but to-day surgery has the first place.
Mr. J. P. Lockhart-Mummery: Radium treatment of cancer of the rectum must be looked upon as being still in the experimental stage. It is, however, just at this stage that a discussion such as this is of the greatest value. There are so many points of technique that require discussion and so many variations in results which want explaining. Many of the results are extraordinarily disappointing, while now and then we get a brilliant result that is very encouraging.
Filtration.-I am of opinion that filtration should not be less than 0 -8 or 1 * 0 mm. With less filtration than this there is too much necrosis of the tissues round the needles. I have adopted, as far as possible, the same standard of needle as Sir Charles Gordon-Watson, namely, 1 mgm. per inch of needle. This is a convenient arrangement and assists in estimating correct dosage. Time Factor.-As regards the time factor, I am sure that small doses over a long period give the best results. I believe that ten days are better than seven days, other factors being equal. Cancer cells appear to survive and recover after a short dose, whereas if continuously subjected to the rays, they eventually die; the more slowly the cancer cell is destroyed, the better the result.
The greatest difficulty at the present time is this question of dosage. The milligram-hour formula is in my judgment quite useless, as it leaves out of account the size of the growth, and no formula can be of any use unless the cubic capacity of the growth is one of the factors in the formula. It is obvious that a growth the size of a shilling, given 5,000 mngm. hours, would be tremendously overdosed and would almost certainly slough out, together with the surrounding tissues, whereas a growth the size of one's fist would almost certainly be under-dosed with 5,000 mgm. hours. The ideal formula would be one showing the cubic capacity of the growth X the number of milligrams of radium x the number of hours. But as at present we have no satisfactory or accurate method of estimating the cubic capacity of the growth, it is, I think, better not to use a formula at all, but to depend on judgment, and to attempt to give 1 mgm. of radium per cubic centimetre of growth for from seven to ten days; a formula is merely misleading.
Operation of Access.-It will, I think, be admitted thst this is not difficult when the growth is low down on the posterior wall of the rectum. Directly, however, that we have to deal with growths on the anterior wall, or high up in the rectum, there are very great difficulties. My own practice with anterior wall growths is to separate the rectum from the prostate in the male, or the vagina in the female, and to place lead-foil covered in rubber tissue, or some other protective, in front of the needles co as to prevent damaging the bladder or urethra, or the posterior vaginal wall. I prefer not to approach an anterior growth in women through the posterior vaginal wall itself; I believe it is better to dissect up the vaginal wall. If the needles are placed by means of an incision in the posterior vaginal wall, there will be considerable danger of producing a recto-vaginal fistula which may be extremely tiresome, whereas if the posterior vaginal wall is left intact, this danger does not occur. For growths in the upper part of the rectum it is necessary to obtain very free mobilization. A large incision should be made, the coccyx removed-and, if necessary, a portion of the sacrum-and the rectum mobilized as much as possible so that the needles can be put in accurately and carefully. I do not pack the wound, but close it up with the threads inside, temporarily, and when the needles are removed, drain it freely in all parts. I have had no trouble from this practice, and I think it makes it much more certain that the needles keep in accurate position. The lines of spread in the lymphatics must be treated at the same time.
The greatest difficulty at present arises with the use of radium in the abdominal cavity. I think that radon seeds are the best way of dealing with it, and that needles are dangerous. Needles placed inside the peritoneal cavity produce a certain amount of peritonitis, which may be uncontrollable, and is always difficult to handle.
I do not think that a preliminary colostomy is always necessary, although it is certainly advisable if the growth has caused much narrowing of the bowel.
One of the greatest difficulties is to deal with the wound after radiation. These wounds are peculiar: they show yellow wash-leather slough of the whole surface, and are extremely indolent. Treatment with antiseptics is useless, and is liable to produce hbemorrhages. My belief is that they are best treated by very light packing with vaseline gauze, or gauze soaked in oil. Healing is always slow. I do not know of any method of hurrying it; the less these wounds are interfered with the better. Serious sepsis does not, as a rule, occur unless perforation of the bowel has taken place, and the wounds gradually heal in a matter of two or three months.
Over-dosage is very liable to give rise to excessive fibrous tissue, and many of our early failures were due to over-dosage rather than to under-dosage. In the last few cases I have treated, using small doses over a longer period, I have not found the excessive fibrosis that used to occur in the earlier cases, and the results have been uniformly better. There is undoubtedly an ideal dose, but it is very difficult to find.
Results.-Tbe best results at present are in the early, operable cases, in which radium is used because there is some definite contra-indication to resection. I do, not, however, consider that radium treatment for rectal cancer has yet given such good results that we are justified in using it as a substitute for operation. I think it may prove very useful, in conjunction with operation, in allowing more local resections to be performed: in other words, local resection of the growth and treatment of the lines of spread by means of radium. I have done this on several occasions, and thereby saved the patient from a colostomy. The results so far have been satisfactory.
The best results I have seen have been in cases of epitheliomata, and this conforms with the experience of other surgeons. There is nothing more spectacular than to see carcinoma, or epithelioma, rapidly disappear in the course of a few weeks. This disappearance generally begins any time after the first six weeks, and in a good case is then rapid. The place where the growth was is replaced by normal tissue, it becomes smooth and soft, and there is no sign of there having been a growth.
I believe this method is particularly suitable in very old people, who are not good enough subjects for operation. Such patients are saved from a serious operation, and can quite well survive the necessary operation of access. The results appear to be good and, provided the growth is detected at a fairly early stage, there will be no necessity for a colostomy. I have one patient at the present moment, a man aged 82, in whose case a growth 3 in. in diameter on the posterior rectal wall entirely disappeared in seven weeks' time, leaving the tissues in the rectum perfectly normal. I have also had a case in a woman, aged 79, in which a large epithelioma of the anus healed after two doses of radium at intervals of a month.
I believe that radium in the treatment of rectal cancer has definitely established itself as a method capable of getting rid of the growth in suitable cases. The results are at present much too uncertain to warrant its being used as a substitute for radical removal of the tumour by surgery, but it is very useful in cases in which radical operation is contra-indicated on account of age or illness, and it is of distinct value in cases which are surgically inoperable. I believe that its greatest value will prove to be when it is used in addition to radical removal, in that less extensive and less deforming operations will be possible, and that we shall be able to save the patient. from a permanent colostomy.
Mr. W. S. Perrin said he would relate his experiences with inoperable growths and operable growths respectively.
He agreed with Sir Charles Gordon-Watson that one might have remarkable cases of retrogression of the growth, the patient putting on weight, and, the cancer disappearing. His own cases bad not ranged over any long period, and so he was unable to say definitely whether any of them could be said to be cured. Certainly many of them had been substantially relieved.
He preferred radium needles, and to insert them intra-abdominally, but they could be put in from the outside, through the skin round the anal margin, or directly into the growth through the anus. Radon seeds could be used also for these cases.
He would mention four operable cases which he had irradiated.
(I) The first was that of a strong man, aged 63, treated a year and ten months ago. The growth had been irradiated by the method which Sir Charles Gordon-Watson had just described. It was a typical adenocarcinoma, about 4 cm. in diameter, and was on the posterior wall of the rectum. The patient had had 6,000 mgm.-hours. The perineal wound had healed within a month, and the patient had returned to his work within two months. In three months' time there was no sign of carcinoma. The man had been kept under observation since then. Twenty months after operation a small swelling was found at the lower margin of the growth site. A piece was removed for section two months ago, and reported to consist of fibrous tissue and normal mucous membrane. However, he (the speaker) was not happy about that swelling, which be did not think would be there if all was well.
(II) Eighteen months ago he had treated a man, aged 48, who had a similar carcinoma. The same method as that in the last case was used; 6,800 nmgm.-hours were given. The perineal wound was substantially healed within a montb, but two small sinuses did not heal until four months later. The major portion of the growth had vanished within three months, but for months afterwards three small nodules remained at the lower edge of the site of the growth, presumably because sufficient irradiation had not been given. He tried to abolish these nodules with radon seeds, but did not succeed. About two months ago, however, he had abolished them by diathermy.
So that these two patients were going about without colostomies and, so far as could be told by means of microscopical examination, there was no carcinoma remaining. How far that immunity would persist he did not know.
The third case was that of a thin woman, aged 60, who had a carcinomatous ulcer, of the same type as that in the other cases and of the same size. He (Mr. Perrin) had carried out the treatment ten months ago, giving 6,800 mgm. bours, but the growth had been almost unaffected. The patient had remained in hospital for two months, and was then sent to a convalescent home, with the wound practically healed. Later, however, she returned with the wound broken down, and a perineal fistula present, faces being discharged through the perineal wound. Altogether she was in a lamentable condition. He (the speaker) had performed colostomy. The wound had not yet healed.
(IV) The fourth case was dealt with at about the same date as the third. The patient was a thin woman, aged 56. The growth was larger than that in the last case. The total irradiation was 7,600 mgm. hours. The patient suffered severe pain. (None of the other three had pain.) The carcinoma never disappeared and the perineal wound had not healed, so that this patient had been obliged to have a colostomy.
After his experience in these last two cases he had not felt it right to recommend anybody to have radium treatment for an -operable growth of the rectum if surgery was at all possible.
These four similar carcinomatous conditions had been treated by a precisely similar method. Two of the cases had done reasonably well, two had been failures, yet all were treated by the same person and the same method. How was one to place one's finger on the weak spot? He was waiting for a patient to refuse a colostomy before he treated an operable case in this way. The patients in these four cases had all refused colostomy.
Mr. Lionel Norbury said he would emphasize the difficulty of predicting the effect of radium treatment in any given case of carcinoma of the rectum. It was a curious fact that apparently identical cases reacted differently to radium, one type being radio-sensitive and the other radio-resistant.
He might mention the case of a woman, aged 29, with extensive carcinoma of the rectum, involving the vagina and pelvic peritoneum. This was treated by colostomy followed by posterior barrage of radium and also needling per vaginam, with a total dosage of 10,000 mgm. hours. Much pain resulted, the patient gradually became weaker, and died five or six weeks afterwards from toxoemia. Post-mortem examination revealed colloid carcinoma, with no evidence of fibrosis or any indication that radium treatment had been employed. Sir Charles Gordon-Watson had said that growths in young people usually responded well to treatment with radium, but it had not been so with the case in point. One explanation given as to the cause of radio-resistance was the presence of a large amount of colloid material in the tumour. Colloid or mucoid degeneration was, however, not uncommon in rectal growths.
He also showed a case of rectal carcinoma treated by radium and subsequent excision. Radium needles were inserted per vaginam; the total dosage was 6,000 mgm. hours. Three months later the growth had increased in size. The rectum, with a portion of the posterior vaginal wall, was excised. The specimen showed a broad area of scar tissue in the middle of the ulcer, but growth still remained at the periphery.
It was difficult to give a satisfactory barrage by the vaginal route in such cases. Undoubtedly such a growth should have responded well to radium treatment if the barrage had been more intense.
He hoped that further research would be made with a view to finding means of increasing the radio-sensitivity of adenocarcinomatous growths. Fluorescin, either applied locally or administered internally, seemed to increase the sensitiveness of growths to X-rays, and this might also apply in a certain degree to radium-therapy. It had been shown that colloidal copper and lead tended to increase the sensitivity of growths to gamma rays.
He now showed a drawing from a case of extensive recurrent growth in the perineum, following excision of the rectum. A great deal of sepsis had been present. Microscopical examination had revealed an adenocarcinoma. Treatment with radium needles into and around the growth (11,000 mgm. hours) had produced great improvement. At a second treatment, carried out three months later, the tissues were found to be extremely fibrous and needles could only be inserted with great difficulty, thus illustrating the fact that the degree of fibrosis was dependent on the degree of sepsis.
Mr. E. T. C. Milligan said that it was only fair, in this rather dismal-yet hopeful-discussion on the treatment of carcinoma of the rectum by radium, to point out that it was the method one would select in the confident hope of securing good results in carcinoma of the anal canal. Before radium was available for these patients it was their fate to lose the rectum and go through life with an artificial anus. He had, however, treated a series of cases of this nature with radium and his only difficulty and anxiety had been with regard to that portion of the growth which extended upwards into the rectum. To destroy this portion further measures were sometimes required; the rectum, however, was saved.
Another aspect of the subject worth mentioning was that of radium necrosis, or radium burns, which occasionally followed treatment of growths of the rectum and anal canal when large and repeated doses were required. A child aged 42 years who, for some obscure reason, had been treated with radium for a rectal polyp had been admitted to his (the speaker's) hospital with a radium burn (1 in. in diameter) in the anal canal and rectum, and was, consequently, suffering great pain. Dr. James,' of America, had informed him (the speaker) that if the radium burn were converted into a diathermy burn, healing and relief of pain would result.
Dr. James (U.S.A.) said that in converting a radium burn into a diathermy burn, coagulation must be carried out to the complete depth of the burn, otherwise relief would not ensue in the deeper part. It had fallen to his lot to have a number of radium burns to treat, and he had found the method a very satisfactory one. There was rapid healing, just as rapid as in the case of an ordinary open wound.
Mr. Turner Warwick said that amongst the chief points in connection with the development of radium treatment was the question as to whether a large dose should be applied for a short time or a smaller dose for a longer period. In the case of certain favourable growths in other situations, it had been found that a small well-screened dose applied for a long time had given excellent results with minimal discomfort and risk to the patient, and this procedure had become that of choice when needles were used.
The question of the sensitivity of individual growths was, however, one to which attention was necessarily directed at the present time. The parts played here by the growth-cells themselves and by the stroma, which represented the reaction of thle host, were as yet little understood. In general, it had been found that immaturity of the cells of the growth favoured radio-sensitivity. Again, alterations in the density of the stroma, as a result of ineffective radium treatment, were associated with increased radio-resistance. In connection with the anal canal itself it was known that the two types of cells lining the canal reacted very differently to the same short-time exposure to a large dose of radium. It might yet be found that the best treatment for growths known to resist the present technique was a heavier dose for a short time. In his opinion we had reached the stage when all growths included in future series presented for general consideration should, as far as possible, be graded histologically as well as anatomically. He thought the St. Mark's Hospital classification so ideal anatomically that it tended to concentrate general attention too much in this direction. A definite advance in our knowledge of the surgery of breast cancer had been made by the correlation of anatomical grouping with histological type, and no harm could result if this were attempted in rectal cancer. It was true that the removal of an adequate portion from the advancing edge of a rectal cancer might conceivably tend to permit or stimulate more rapid growth, but it was less justifiable to neglect an aspect of perhaps primary importance.
Dr. Cuthbert Dukes said that the classification of tumours into the groups A, B, C, had little to do with adaptability to radium treatment; it was made for purposes of prognosis. It might be useful to the surgeon in five years' time in telling him how his technique could be improved.
Sir Charles Gordon-Watson had referred to the work which had been done at St. Mark's Hospital, and there were points in connection with that classification which had been of interest in the question as to the spread of cancer. For instance, there were no lymphatic metastases until the growth had spread by direct continuity into th-, perirectal tissues. That was a very important finding.
Another point concerned the classification of tumours to which Mr. Turner Warwickhad referred, namely, by grading according to the type of cell. There was a method of classification used abroad, according to the degree of differentiation of a malignant cell. Cancers could be grouped according to this factor in groups (1, 2, 3 and 4) . Such a classification was not of use, however, in connection with -ectal growths, which should not be classified until after, because material which was on the surface of a rectal cancer was always grossly infected by bacteria, and a small portion would not give a proper and reliable picture of the actual growth.
Mr. Cecil Rowntree (President) said that many discussions held by this Sub-Section had exercised considerable influence on contemporary surgical practice, and had added greatly to the knowledge of surgeons. The present one was a very considerable contribution to the subject of radiumtherapy. During the discussion on Sir Charles Gordon-Watson's Presidential Address on this subject, in November, 1927,1 the cases shown had made a great impression. They had been few in number, but enough to make one realize that here was something which had not been seen before-patients apparently cured of carcinoma of the rectum, and without colostomy, representing a great advance. To-night they had heard from several sources of cases which had given results equally good. True, there had been bitter disappointments, but all pioneers had to suffer disappointments, and sometimes had to regret the results of their treatment.
From this discussion it seemned clear that radium held out high hopes of great relief, and perhaps the word "cure" could be used in some of the cases. As all the speakers had shown, the difficulties were very great, for the treatment was still experimental.
Surgeons were feeling their way, and they were all faced with the grave difficulty involved in advising patients, especially educated patients, as to the best form of treatment to adopt. Many of these patients had read of radium treatment, and were anxious to avoid operation, and it was hard to explain to them the difficulties in arriving at a decision.
As he (the President) interpreted the discussion, surgeons were not yet in a position to urge their patients to have radium treatment for operable growths. There were, however, many patients for whom radium might legitimately be advised, aged and feeble people for instance, and those who had some kind of complication.
An important class was that of young people with carcinoma of the rectum; he did not think that in any patients under 30 years of age there was a reasonable prospect of freedom from disease after radical operation. There was therefore a fairly large I See footnote p. 93. class of cases in which to make use of more or less experimental methods. In the operative treatment of rectal cases one was always faced with the unwelcome prospect of colostomy, a prospect which influenced the educated classes very much and naturally caused them to clutch at any method which held out a chance of saving them from that procedure. It was to be hoped that during the next few years intensive team work would throw valuable light upon the question of varying radio-sensitivity, and solve the I)roblem as to why some of these cases did well with radium, and others did badly.
